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TTTT.K OF TUK INVENTION 

RECORDING APPARATUS 

5 BACKGROUND OF THE INVENTION 

F-if^Id of l-.hf^ Invention 
\ r\ [ ^TTh^ present invention relates to a recording apparatus, 
□ having ymu^tiple transporting means for transporting sheets 

5 10 down s^e^8> from the recording means, such as facsimile 
S appa^tuses, photocopiers, printers, facsimile apparatuses, 

b an^ so forth. 

3 Descript ion of the Related Art 

]: A common transporting device for transporting sheets 

15 such as recording paper and the like with a recording 

apparatus such as an ink- jet printer or the like, will be 
described in brief with reference to Fig. 13. 

As shown in Fig. 13, sheets are nipped between and 
transported by a main transporting roller 113 and a pinch 
20 roller 118, and recording is performed by a recording head 
111 disposed downstream therefrom.- Then, the sheet which 
has been recorded upon is discharged by a first discharging 
roller 116 and a first spur 119, and a second discharging 
roller 117 and a second spur 120 disposed downstream from 
25 the recording head 111. Here, the attitude of the sheet 
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following the trailing edge of the sheet having passed 
through the nipping portion between the main transporting 
roller 113 and pinch roller 118 is stabilized by using two 
discharging rollers. 
5 Conventionally/ there has been difference in sheet 

transporting precision in the areas wherein the sheet is 
transported with the main transporting roller alone and 
wherein the sheet is transported with the discharging roller 
alone, but output images have mainly consisted of recording 

10 text alone or graphics, so this difference in transporting 
precision has not been a major problem. 

However, in accordance with the improvement in image 
quality of recording apparatuses in recent years, there are 
more demands for recording photographic images over the 

15 entire recordable atea of the sheet, and so improvement in 
the precision in transporting sheets of the discharging 
roller alone, to reduce difference with the sheet 
transporting precision of the main transporting roller, has 
been awa it ed . 

2 0 An arrangement to this end might be conceived wherein 

the sheet transporting precision is improved with only the 
discharging roller, to around that of the main transporting 
roller, but with conventional arrangements such as described 
above which require multiple discharging rollers, this has 

25 resulted in great costs for improving the precision in 
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transporting sheets for all of the discharging rollers. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to improve transporting precision with multiple discharging 
rollers without greatly increasing costs, and provide a 
recording apparatus with good transporting precision at the 
trailing end of the sheet. 

tA this end, a recording apparatus for recording on 
ecordtng sheets by recording means comprises: a 
transporting roller for transporting recording sheets 
further i^stream in the transporting direction than the 
recoipirag Imeans ; plurality of discharging rollers for 
transpoQ:jQ.rfg recording sheets further downstream in the 
trar^porting direction than the recording means; and a 
f ar-ehest-downstream discharging roller disposed farthest 
dovmstream in the transporting direction of the plurality of 
discharging rollers, which is of higher precision than 
ugstream-side discharging rollers disposed further upstream. 

Further objects, features and advantages of the preseniET 
invention will become apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a recording apparatus 
with a movable cover member opened; 
5 Fig. 2 is a perspective view of a recording apparatus 

with a movable cover member closed; 

Fig. 3 is a perspective view of within the apparatus; 
Fig. 4 is a cross-sectional view of a transporting unit 
and discharging unit according to a first embodiment; 
10 Fig. 5 is an upper view of a transporting unit and 

discharging unit according to the first embodiment; 

Fig. 6 is experiment data of the transporting precision 
of a sheet P under differing levels of precision for the 
discharging rollers ; 
15 Fig. 7 is an upper view of a transporting unit and 

discharging unit according to a second embodiment; 

Fig. 8 is an upper view of a transporting unit and 
discharging unit according to a third embodiment; 
Fig. 9 is a cross-sectional view of a second 
20 discharging roller according to the third embodiment; 

Fig. 10 is an upper view of tKe second discharging 
roller according to a fourth embodiment; 

Fig. 11 is a cross-sectional view of the second 
discharging roller according to the fourth embodiment; 
25 Fig. 12 is an upper view of the second discharging 



roller according to a fifth embodiment; and 

Fig. 13 is a cross-sectional view of a conventional 
transporting unit and discharging unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of a sheet transporting device to which 
the present invention has been applied will be described in 
detail with reference to the drawings. Note that the 
embodiment described below is an example of a transporting 
device used with a recording apparatus for transporting 
recording media at the downstream side of the recording 
means . 

[ First Embodiment ] 

A recording apparatus having a sheet transporting 
device according to the first embodiment will be described 
with reference to Figs. 1 through 5. Here, Fig. 1 is a 
perspective view of a recording apparatus with a movable 
cover member opened. Fig. 2 is a perspective view of a 
recording apparatus with a movable cover member closed. Fig. 
3 is a perspective view of within the apparatus. Fig. 4 is a 
cross-sectional view of a transporting unit and discharging 
unit, and Fig. 5 is an upper view of the transporting unit 
and discharging unit. 

Now, the configuration of the overall apparatus will be 



described, following which the configuration of the 
discharging unit which is the sheet transporting device to 
which the present invention has been applied will be 
described. 

AS shown in Figs . 1 and 2 , the recording apparatus main 
unit is covered with a main case 1 and a bottom case 2. 
These cases 1 and 2 are fixed to a part of a frame of the 
recording apparatus to configure a fixed cover member, and 
the cases cover the later-described recording medium 
transporting unit and recovery unit. 

Also, an opening is formed in a part of the main case 1, 
and an access cover 3 is attached so as to cover the opening. 
This access cover 3 is rotatably attached to the main case 1 
to serve as a movable cover member, and as shown in Fig. 1, 
opening the access cover 3 allows access to a later- 
described carriage unit, for replacing heads or ink tanks. 

The recording apparatus main unit is within the cover, 
as shown in Fig. 3. In Fig. 3, reference numeral 4 denotes 
a chassis serving as a frame of the apparatus, and the main 
case 1 and bottom case 2 are fixed to the chassis 4. 

Also, reference numeral 5 denotes a feeding unitT^where 
sheets P (i.e., recording media) prior to recording are 
stacked, and a feeding roller not shown in the drawings 
rotates to separate and feed the sheets P one at a time, 
according to recording-start signals. The sheets fed 




therefrom are transported through the recording area by a 
transporting unit 6 comprising a transporting roller and a 
pinch roller^ and a discharging unit 7 comprising multiple 
discharging rollers and rotating members with small area of 
contact with the recording medium such as spurs or the like, 
and thus discharged. 
^ Al^o, a carriage unit 8 serving as a recording means is 

providqa in the recording area, so as to perform 
predetermined recording on transported sheets P. With the 
presenjt embodiment, serial ink- jet recording has been 
employed, wherein a carriage 8a is attached so as to 
reciprocally move along a guide shaft 8b, and a recording 
head landr^nk tank 8c are mounted on the carriage 8a. Ink is 
discpa/gJd from the recording head synchronously with the 
mov^^ryt or ht carriage 8a, thereby recording an ink image 
on f,hB sheet P which has been transported into the recording 
ar^a. Note that a recovery unit 9 is also provided at the 
enfi portion of the range of movement of the carriage 8a, so 
as to face the recording head, for suctioning ink from the 
recording head before starting recording to eliminate 
fects in ink discharging while recording. 
i| \^ Then, ^fe sheets following recording are discharged 
ith they^a^fikrging unit 7, and as shown in Fig. 2, are 
sequen^alljj/Sischarged and staked in a discharging tray 10 
detarchably mounted to the bottom case 2 below the 
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dis^alf gThg unit 7 . 

Next, the configuration of the discharging unit, which 
is a sheet transporting device to which the present 
invention has been applied, will be described with reference 
to Figs. 4 and 5. As mentioned earlier. Fig. 4 is a cross- 
sectional diagram of the transporting unit and discharging 
unit, and Fig. 5 is an upper view of the transporting unit 
and discharging unit. 

^^Ai^ shown in Figs. 4 and 5, the transporting unit 6 has 

main! transporting roller 13 for transporting sheets P, and 
a pladen 12 for setting the distance between the sheets P 
and tae recording head 11. Driving force from a motor 14 is 
transmitted to the main transporting roller 13. Also, pinch 
rollers 18 which move synchronously with the main 
15 tranlpor^Jteg roller 13 due to the friction driving force of 
the pai/ ^ansporting roller 13 and the sheets P are in 
con-|actH>with the main transporting roller 13. The pinch 
rollers 18 are pressed toward the main transporting roller 
13 fby a spring member not shown in the drawings, thereby 
20 generating the force for transporting the sheets P. Also, 



tMe pinch rollers 18 are set so that pressing force of 500 
[ff] (4.9 [N]) is applied by each of the pinch rollers 18 to 
t|ie main transporting roller 13. 

Also, the discharging unit 7 is provided downstream of 
25 the recording head 11, for stabilizing the behavior of the 
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sheets P during image recording as well as discharging 
sheets P following recording of images. This discharging 
unit 7 is configured as a transporting device, comprising 
discharging rollers 16 and 17 which are two transporting 
5 rotating members disposed parallel to the main transporting 
roller 13 , spurs 19 and 20 which are multiple rotating slave 
members for pressing sheets P against the discharging 
rollers 16 and 17 and rotating in a manner synchronous 
thereto, a discharging tray 10 for stacking the discharged 

10 sheets P, and so forth. 

The discharging rollers 16 and 17 are attached to the 
platen 12, such that driving force is transmitted from an 
output gear 13a attached to one end of the main transporting 
roller 13 to discharging roller gears 16b and 17b provided 

15 on one end of the discharging rollers 16 and 17, via 
transmitting gears 21 and 22. 

On the other hand, the discharging tray 10 is disposed 
lower than the second discharging roller 17 so that multiple 
discharged sheets P can be stacked thereupon. 

20 Incidentally, the main transporting roller 13, the 

first discharging roller 16, and the second discharging 
roller 17, are generally at the same height. 

Next, description will be made regarding the image 
recording operation of a recording apparatus configured thus, 

2 5 Sheets P divided and fed by the feeding unit 5 are 



nipped and transported by the main transporting roller 13 
and the pinch roller 18. At the point that the sheet P 
reaches a predetermined position on the platen 12 where an 
image is to be recorded, the carriage unit 8 reciprocally 
moves in a direction intersecting the sheet transporting 
direction, driven by a carriage motor not shown in the 
drawings, and records an image by the recording head 11 
discharging ink toward the sheet P according to signals from 
an electric board not shown in the drawings . 

Now, the portion of the sheet P downstream from the 
recording head 11 is nipped between the first discharging 
roller 16 and first spurs 19 and the second discharging 
roller 17 and second spurs 20, and the portion thereof 
upstream from the recording head 11 is nipped between the 
main transporting roller 13 and the pinch roller 18, thereby 
carrying out transporting and recording. Following 
recording of a predetermined range from the tip of the sheet 
P, the trailing edge of the sheet P exits the nipping 
portion between the main transporting roller 13 and the 
pinch roller 18. Subsequent transporting is performed by 
only the multiple discharging roHer pairs, thereby enabliTig 
recording with the recording head 11 to the very edge of the 
trailing edge of the sheet P. 

Now, with the present embodiment, of the multiple 
discharging rollers, the second discharging roller 17 which 



is farthest downstream in the transporting direction is 
formed with higher precision than the first discharging 
roller 16 disposed upstream from the second discharging 
roller 17. Specifically, as shown in Fig. 5, the 
configuration of the second discharging roller 17 farthest 
downstream in the transporting direction uses metal (SUM22D 
+ KN plated) for the shaft 17c, and rubber (EPDM: Hardness, 
7 0 ) for the roller portions 17d which make up the sheet 
transporting portion. The second discharging roller 17 
realizes external circumference precision of 15 ±0.02 mm in 
diameter and 0.05 mm in deviation for the roller portions 
17d, by polishing the roller portions 17d following 
injection of the roller portions 17d onto the shaft 17c. 
Such precision can be realized by employing a metal shaft 
with high rigidity, and polishing the roller portion. 

On the other hand, the configuration of the first 
discharging roller 16 upstream from the second discharging 
roller 17 uses resin (ABS) for the shaft 16c, and 
thermoplastic elastomer (TPE: Hardness, 7 0 ) for the roller 
portion 16d which is the sheet transporting portion. This 
first discharging roller 16 is faWicated by ilitegrally ^ 
forming the shaft 16c and the roller portions 16d. This 
arrangement has external circumference precision of 15 ±0.2 
mm in diameter and 0.3 mm in deviation for the roller 
portion 16d. 
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In this way, manufacturing the first discharging roller 
16 with inexpensive materials and an inexpensive method, and 
employing a second discharging roller 17 with priority given 
to precision, allows a sheet feeding configuration to be 
5 provided which has struck a good balance between the 
transporting precision of the sheets P and cost. 

Now, the principle by which the transporting precision 
of the sheet P is improved, by forming the second 
discharging roller 17 further downstream in the transporting 

10 direction with precision higher than that of the first 
discharging roller 16, will be described. 

After the trailing end of the sheet P leaves the main 
transporting roller 13, the sheet P is transported by the 
two discharging rollers 16 and 17 as described above, and 

15 recording is performed thereupon. The state of the sheet P 
at this time is such that the portion beyond the second 
discharging roller 17 dips below the second discharging 
roller 17 as shown in Fig. 4, and then moves along the 
discharging tray 10. In this state, a force is acting on 

20 the trailing end of the sheet P so as to bend upwards, this 
force being centered on the line of contact L between the 
second discharging roller 17 and the second spurs 20. This 
is a force generated by the weight and resilience of the 
sheet P itself. The first spurs 19 serve to counter this 

25 force and secure a distance between the sheet P and the 
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recording head 11, thereby maintaining a favorable 
transporting state of the sheet P, but the pressing force of 
the first spurs 19 as to the first discharging roller 16 is 
cancelled by an amount equal to the force of the sheet P 
5 bending upwards . 

rk L the other hand, the sheet P is in contact with the 

^^j^^econd| discharging roller 17 in a manner wrapping onto the 
secondl discharging roller 17 in the circumferential 
direction thereof, due to the weight of the sheet P. 
10 Accordingly, the transporting force of the second 

discMarf i/g<-roller 17 placed on the sheet P becomes very 
gre^. Consequently, of the effects of transporting 
precision of the first and second discharging rollers 16 and 
17,/ the effects of transporting precision acting upon the 
15 sheet P from the second discharging roller 17 is far greater 
tl/an that of the first discharging roller 16. 

Due to such a phenomena, the discharging roller 
farthest downstream in the transporting direction which has 
the greatest transporting force to apply to the sheet P is 
2 0 formed to have higher precision than other discharging 
~ rollers upstream. The spurs l9 and 20 are disposed facing 
the roller portions 16d and 17d, and each apply a relatively 
small pressing force of 10 [gf] (98 [mN] ) on the rubber 
members (roller portions) by means of spring members not 
25 shown in the drawings. This is to prevent damaging the 
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surface of the sheet P which has already been recorded upon, 
and to maintain a desirable image state. 

Experiment data obtained to determine the present 
configuration is shown in Fig. 6, 

As can be understood from the results shown in Fig. 6, 
a configuration wherein the precision of both the first 
discharging roller 16 and the second discharging roller 17 
are improved exhibits the best results of ±12 at a3 , of 
course, but the configuration described in the present 
embodiment wherein only the precision of the second 
discharging roller 17 has been improved secures precision of 
±15 ^/m, which is almost of the same level as that of the 
arrangement wherein the precision of both discharging 
rollers has been improved. 

This is a great difference as compared to the results 
of ±35 ^m in the event that the precision of the first 
discharging roller 16 alone is improved, and it is 
unmistakable that improving the precision of the second 
discharging roller 17 alone is the most efficient 
arrangement . 

Incidentally, a3 is a value obtained by multiplying the 
reference deviation a by 3 , and yield of 99.73 % (within the 
value of a3) can be anticipated in mass-production. 
Accordingly, this is a value referenced when studying 
product manufacturing. 
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As described above, according to the present embodiment, 
with an apparatus having a plurality of discharging rollers 
for discharging sheets, the discharging roller of the 
plurality of discharging rollers disposed farthest 
5 downstream in the sheet transporting direction is formed 

with precision higher than upstream-side discharging rollers 
disposed further upstream, and accordingly the transporting 
precision can be improved with only the discharging rollers, 
thereby providing good recorded images at the trailing end 
10 of the sheets as well. At this time, inexpensive materials 
and manufacturing methods can be used for the upstream 
discharging rollers, so the above-described advantages can 
be obtained without great increases in costs. 
*T ^ Not^that the values, material, etc., listed in the 
preserw^'^bodiment are only examples, and the present 
inv^t^*6ir' needs not be restricted to these values, material, 
c 

the number of discharging rollers needs not be 
; rather, the same advantages can be 
obt^^ed using multiple discharging rollers of three or more 





[ Second lEmboMiiment ] 

With the first embodiment, the pressing force of the 
spurs 19 and 20 to the roller portions 16d and 17d of the 
first discharging roller 16 and the second discharging 
2 5 roller 17 was set to 10 [gf] (98 [mN]), but with the present 
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embodiment, the transporting precision of the sheet P at the 
time of transporting can be further improved with only the 
discharge rollers by raising only the pressing force of the 
second spurs 20 onto the roller portions 17d of the second 
discharging roller 17 to 20 [gf] (196 [mN] ) . 

This is because the degree of bearing on the precision 
of transporting with the second discharging roller 17 with 
higher roller precision can be increased by making the 
pressing force of the second spurs 20 as to the roller 
portions 17d of the second discharging roller 17 to be 
greater than the pressing force of the first spurs 19 as to 
the roller portions 16d of the first discharging roller 16. 

At this time, preferably, two spurs 2 0 each are 
provided to each roller portion 17d of the second discharge 
roller 17, as shown in Fig. 7. In this way, using a 
configuration wherein a pair of spurs exert force of 20 [gf] 
(196 [mN]), the pressing force of the spurs 20 onto the 
roller portions 17d of the second discharging roller 17 is 
20 [gf] (196 [mN]) which is twice that in the first 
embodiment, but the pressing force for each of the spurs 2 0 
is still 10 [gf] (98 [mN] ) , and the pressing force on- the 
sheet P is also still 10 [gf] (98 [mN] ) , so there is no 
excessive force placed on the recorded sheet P, thereby 
preventing damage to the surface of the sheet P, and 
obtaining good recording results. 
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As described above, according to the present embodiment, 
making the pressing force of the second spurs 20 as to the 
roller portions 17d of the second discharging roller 17 
which is farthest downstream to be greater than the pressing 
force of the first spurs 19 as to the roller portions 16d of 
the first discharging roller 16 situated upstream allows the 
transporting precision to be further improved with only the 
discharge rollers, and good recorded images can be provided 
at the trailing end of the sheet. 

Note^hat the values, material, etc., listed in the 
resenjr ifitj^odiment are only examples, and the present 



inv^ti©ifi needs not be restricted to these values, material, 
el 

[Third Embodiment] 

A third embodiment will be described with reference to 
Figs. 8 and 9. With the third embodiment, the configuration 
is such that load torque is applied to the second 
discharging roller. Fig. 8 is an upper view of a 
transporting unit and discharging unit according to the 
third embodiment, and Fig. 9 is a cross-sectional view of 
the second discharging roller. 

In Fig. 9, the configuration involves a friction pad 24 
being pressed against the shaft portion 17c of the second 
discharging roller 17 by a leaf spring 23. With the present 
embodiment, synthetic leather is used for the friction pad 



24, and a 0,3 mm plate of SUS304 is used for the leaf spring 
23. The load torque applied to the shaft 17c is within the 
range of 0.294 Ncm to 1.47 Ncm (30 gfcm to 150 gfcm). 
Providing load torque to the shaft 17c as described above 
removes backlash from the roller gear 17b. Accordingly, the 
roller gear 17b is prevented from rotating forwards by an 
amount equivalent to the amount of backlash, gear driving is 
performed with high precision, and the transporting 
precision of the sheet P is further improved. 
[Fourth Embodiment] 

A fourth embodiment will be described with reference to 
Figs. 10 and 11. With the fourth embodiment, the 
configuration is such that load torque is applied to the 
second discharging roller by a clutch spring. Fig. 10 is an 
upper view of a transporting unit and second discharging 
roller according to the fourth embodiment, and Fig. 11 is a 
cross-sectional view of the second discharging roller. 

In Fig. 11, ribs 2 6a and 2 6b are provided near both 
edges of a clutch spring 25. Accordingly, in the event that 
the shaft 17c rotates in either the forward or reverse 
direction, f orce acts in the direction l^hereby th^ clutch 
spring 25 loosens, and so loosening torque of the clutch 
spring 25 is applied to the shaft 17c. With the present 
embodiment, SUS3 03 having a wire diameter of 0.4 5 mm is used 
for the clutch spring 25. The load torque applied to the 
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shaft 17c is of a value approximately the same as that in 
the third embodiment. 
[Fifth Embodiment] 

A fifth embodiment will be described with reference to 
5 Fig. 12. With the fifth embodiment, the configuration is 
such that load torque is applied to the second discharging 
roller by a compression coil spring 27. Fig. 12 is an upper 
view of the second discharging roller according to the fifth 
3 embodiment . 

3 10 In Fig. 12, a compression coil spring 27 is inserted 

5 between the platen 12 which supports the shaft 17c and the 

k roller gear 17b, thereby applying friction load to the 

roller gear 17b and generating load torque. With the 
'2 present embodiment, SUS303 having a wire diameter of 0.7 mm 

:! 15 is used for the compression coil spring 27. The load torque 
applied to the shaft 17c is of a value approximately the 
same as that in the third embodiment. 
[Sixth Embodiment] 

With the above-described embodiments, thermoplastic 
20 elastomer/with hardness of 7 0 and EPDM rubber material were 
used £oiy the roller portions 16d and 17d of the f irst 
disch^Sg^ng roller 16 and the second discharging roller 17, 



but wZ5^ the present embodiment, further improvement in 
transporting precision can be achieved by setting the 
25 fj^/ction coefficient ^ of the roller portions 17d of the 
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seconJ discharging roller 17 situated farthest downstream in 
the sheet transporting direction as to the sheet P so as to 
be^Qi/eater than the friction coefficient ^ of the roller 
porln^ns 16d of the first discharging roller 16 situated 
5 fu^her upstream in the sheet transporting direction as to 
the sheet P. 

\n^^^ Wil h the present embodiment, EPDM with a hardness of 
^0 was used for the roller portions 17d of the second 
discharging roller 17, and elastomer with a hardness of 90 

10 was useli for the roller portions 16d of the first 

dischailging roller 16. The friction coefficient ^ of the 
two^N^Tfco the sheet P was 1.2 for the former and 0.8 for the 
latte:^!<^nd in the event that the same pressing force is 
applies, the article with hardness of 50 is capable of 

15 applying higher transporting force to the sheet P. 

AccorcSingly, the degree of bearing on the precision of 
transporting sheets P with the second discharging roller 17 
havinf higher roller precision becomes even higher, further 
improving transporting precision. 

20 As described above, according to the present embodiment, 

the- friction coefficient of the second discharging roller 17^ 
situated farthest downstream in the sheet transporting 
direction as to the sheet P is greater than the friction 
coefficient of the first discharging roller 16 situated 

25 upstream in the sheet transporting direction as to the sheet 
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P, allowing the transporting precision to be further 
improved with only the discharge rollers, and good recorded 
images can be provided at the trailing end of the sheet • 
1®^. No^ that the values, material, etc., listed in the 
5y/prese^^j^^mbodiment are only examples, and the present 

iny^n^^n needs not be restricted to these values, material, 
e^ 

[Seventh Embodiment] 

With the above-described embodiments, the type and 

10 number of recording heads have not been specifically 
described, but the present invention can be applied 
regardless of the type and number of recording heads, such 
as with ink-jet recording apparatuses which use one 
recording head, color recording ink- jet recording 

15 apparatuses which use multiple recording heads for recording 
with inks of different colors, gradient recording ink- jet 
recording apparatuses which use multiple recording heads for 
recording with inks of the same color in different 
concentrations, and so forth, and the above-described 

20 advantages can be obtained regardless to which of these the 



present inventi^nT is appliedT^^ ^ 

Further, as for the recording means (recording head), 
the present invention can be applied in the same manner and 
obtain the same advantages regardless of the configuration 
25 of the recording means and the ink tank, such as cartridge- 
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type arrangements wherein the recording head and ink tank 
are formed integrally, arrangements wherein the recording 
head and ink tank are formed separately and connected by ink 
supplying tubes, and so forth. 



ink- jet recording apparatus, recording means using electro- 
mechanical converters or the like such as piezo-electric 
devices or the like, for example, can be applied for the 
recording means, but the present invention exhibits the 
10 advantages thereof most markedly with ink-jet recording 

apparatuses using recording means wherein thermal energy is 
used to discharge ink, since this method achieves high 
density and fine recording. 



15 applied to full-line recording heads having a length 

corresponding to the maximum breadth of the recording medium 
recordable by the recording apparatus. Such recording heads 
may be of a configuration wherein multiple recording heads 
are combined to satisfy the length thereof, or a 

20 configuration wherein a single recording head is formed 
integrally. Additionally, the present invention is 
effective using the above-described serial type recording 
heads, recording heads fixed to the apparatus proper, 
exchangeable chip-type recording heads which are capable of 

25 receiving supply of electrical connection from the apparatus 



5 



In the event of applying the present invention to an 



Further, the present invention can be effectively 
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main unit and supply of ink from the apparatus main unit by 
being mounted thereto, or cartridge type recording heads to 
which ink tanks have been integrally formed. 

Also, the form of the above ink- jet recording apparatus 
5 may be one used, as an image output terminal apparatus for 
information processing equipment such as computers or the 
like, an ink-jet input/output apparatus wherein a scanner or 
the like can be mounted to the carriage besides a recording 
head, a photocopier apparatus combined with a reader or the 
0 like, a facsimile apparatus further having 

transmitting/receiving functions, and so forth. 
ft Also/ although the above embodiments have been 

^escribe<^ with reference to the ink-jet recording method as 
a recoryina method, but the present invention is by no means 
restri/tOTlco this; rather, the present invention is also 
appliJcat^e to other recording methods such as the thermal 
transfer recording method, thermal-sensitive recording 
method, impact recording methods such as wire-dot recording, 
other electro-photography recording methods, etc. 
As described above, according to the present 
embodiments, with an apparatus having a plurality of 
discharging rollers for transporting sheets downstream of 
the recording means in the transporting direction, the 
discharging roller of the multiple discharging rollers 
disposed farthest downstream in the sheet transporting 
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direction is formed with precision higher than discharging 
rollers disposed further upstream, and accordingly the 
transporting precision can be improved with only the 
multiple discharging rollers, thereby providing good 
5 recorded images at the trailing end of the sheets. At this 
time, inexpensive materials and manufacturing methods can be 
used for the upstream discharging rollers of the plurality 
of discharging rollers, so the above-described advantages 
can be obtained without great increases in costs. 
10 ^ While the present invention has been described with 

1 1 ^^^ef erencp to what are presently considered to be the 

preferred embodiments, it is to be understood that the 
inventijon /s/not limited to the disclosed embodiments. On 
the coAtrkryX^^e invention is intended to cover various 

^ 15 modif icatrons and equivalent arrangements included within 
the spirit and scope of the appended claims. The scope of 
the #Eollowing claims is to be accorded the broadest 
inlJerpretation so as to encompass all such modification and 
equivalent structures and functions. 



